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‘SPHERE DRAGS AND FLOW FIELDS AT TRANSONIC SPEEDS

Zheng Zhichu, Wang Xiqi, Han Zhong

(Institute of Mechanics, Academia Sinica)

Abstract

In this paper drag coefficients are considered as a funetion of AMa = Ma,—1 at
transonic speeds. The stand-off distance &. whizh varics sensitively with Mach number,
is selected as a standard values to cheek 1eagured Mach number Ma,. measurements
of sphere vclocify have been made with an uncertainty within #=19% in No. 1 ballistic
range ai institute of mechanies. Based on many tests, simple fomulas of sphere drag
coefficient and stand-off distance is established in 0.8 << Mao<< 1.3 & 10 <X Re < 10¢
range. The values calculated from these formulas compared well with experimental
and computational values from other references. Its variation trend with Mach number
is more reasonable than others especially near Ma, = 1.

Based on flow field analysis, the position of separation point is a important factor
at transonic speeds. It has strong effect on the flow field and aerodynamiec foreces.
According to different positions of separation point on the sphere surface, there are
three different spheric flow patterns at transonic speeds. This provides a very useful
physical imformation to study viscous flow field around a sphere at transonic speeds,
Finally it is explained that the variation of drag coefficient with Mach number is due
to the variation of separation position.
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